A study was made of the occurrence of Gibberella zeae in 102 samples of wheat marketed in 1975. Of the 19 zearalenone-positive samples, G. zeae infection of surface-sterilized wheat kernels ranged from 60/0 to 600/0. No G. zeae was detected in 35 samples. The highest level of zearalenone was 11,054 ppb in a sample with 360/0 infection. In wheat, 17 samples with over 100/0 infection were positive for zearalenone and seven were negative. Aspergillus fiavus was detected in 53 samples with an infection of 2-46% but no aflatoxin was found. Various species of Alternaria were found in 100 of the 102 samples.
Zearalenone, produced by Gibberella. zea.e (Schw.) Petch. was found in marketed corn (Shotwell et aI., 1970 (Shotwell et aI., , 1971 . Shotwell et al. (1977) conducted a survey on wheat and soybeans for aflatoxin. zearalenone. and ochratoxin from areas known to have a high incidence of aflatoxincontaminated corn. This is a continuation of that study. All the wheat samples (102) were selected by the Grain Division. Agricultural Marketing Service, U. S. Department of Agriculture, from commercial samples arriving at markets from April through October 1975. No U. S. grade ,vas assigned to this wheat arriving in farmers' trucks. They came from Virginia, North Carolina. southeastern Missouri, southern Illinois, and Kentucky. In all these wheat samples. no aflatoxin or ochratoxin was encountered; zearalenone was detected in 19 of the 42 samples from the Virginia area, and many from this area were selected because they contained mold-damaged kernels. Zearalenone ranged from 364 to 11,054 ppb and was confirmed by gas-liquid chromatography-mass spectroscopy.
The object of this study was to examine the mycoflora of the same wheat samples; to determine if there was a correlation between the occurrence of zearalenone and the presence of G. zeae infestation: and to determine the presence of other fungi. especially those species that that are toxigenic, such as Aspergillus jlafi-'us Link ex Fries, A. parasiticus Speare, and P ell icillium urticae Bainier.
MATERIALS AND METHODS
Samples of soft red winter wheat were selected by the Grain Division from among commercial samples arriving at Norfolk, Virginia. and St. Louis. Missouri. from April through October 1975. They were selected to obtain samples from the more southern part of the United States (Shotwell et al., 1977) .
From each sample, 50 wheat kernels with unbroken seed coats were selected. Each sample was surface sterilized with 1% sodium hypochlorite (NaOCl) (1: 5 Chlorox solution) for 1 min. followed by two washings (1 min each) in sterile distilled \vater. The individual kernels were placed on potato dextrose agar (0.02% CaC0 3 • 0.02% MgS04, 2.0% dextrose. 20% potato extract, 1.5 % agar) in plates. With five kernels on each plate, the plates were incubated at 28 C for 5-7 da.
At the end of this time, the kernels were examined under a dissecting microscope to identify molds. Some strains were isolated in pure culture and preserved by lyophilization. On this medium G. zeae does not sporulate but spreads rapidly and produces a deep reddish-purple insoluble pigment visible both above and below the colony. The methods used for determination of zearalenone and its chemical confirmation are described by Shotwell et al. (1977) .
RESULTS AND DISCUSSION
Some correlation ,vas evident between the frequency of G. zeae seed infection and the production of zearalenone (TABLE I) . Infected samples (33) that showed less than 5% incidence of G. zeae were zearalenone negative; only two of the 43 samples that had 10% or less infection were positive, and in these two the zearalenone level was low. Of the 24 samples in which the incidence of G. zeae exceeded 10%. zearalenone occurred in 17. The zearalenone content in these samples, how'ever, varied widely; the highest level of the compound (11,054 ppb) was detected in a sample that showed 360/0 infection, whereas a sample with a 60% infection had only 2,785 ppb zearalenone.
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The question was raised as to how many negative samples contained G. zeae. These data are summarized for the 102 wheat samples in TABLE II. Of the 24 samples with over 10% infection, only seven were negative for zearalenone. Only two of the 43 samples that had from 2 to 10% infection were positive for zearalenone, and the levels were low (843 and 364 ppb). Of the 35 samples negative for G. zeae. no zearalenone was detected. If a convenient assay had been available, it would have been interesting to determine if any of the samples contained the s\vine rejection factor also produced by G. zeae.
'When the kernels were examined for G. zeae. they were likewise examined for other fungi. The results of this examination are given for the 102 samples in TABLE III. As would be expected, a number of molds producing both black and white colonies were not identified because colonies grew but did not produce spores on the medium used. Alternaria sp. was found in 100 of the 102 samples. It also should be noted that Aspergillus flavus. . a producer of aflatoxin, was found in 53 samples with the range of infection from 2 to 4670 but no aflatoxin was detected in any sample. Aflatoxin is readily formed on wheat with appropriate moisture and temperature conditions (Hesseltine et al. 1966) . PenicilliUJII species were found in only 20 samples with range of infection from 2 to 16%.
'vVe also attempted to determine the number of kernels infected with G. zeae which germinated or failed to germinate. A total of approximately 3,350 kernels were plated, of which about 80'/0 germinated. Of this number, 490 were positive for G. zeae and these came from 67 of the 102 samples. As judged on the basis of germination of the kernels on the surface of agar plates, 250 infected kernels germinated or roughly 51 '/0. In the wheat sample with the highest level of zearalenone, 50% of the kernels germinated. Vvhether wheat kernels germinated or not might be due to several factors, including the degree of fungal invasion in the wheat, the virulence of the fungus strain, and variation in the biochemistry of the various strains. In summary, there is some correlation between the number of kernels infected and the amount of zearalenone present. Thus, in samples with 10% or less of G. zeae infection, only two samples were positive for zearalenone. Above 10% infection, 17 of the samples were positive and seven negative. However, the highest levels of zearalenone detected were not in the three samples with the highest infection. On the other hand, zearalenone was not found unless G. zeae was present and usually more than 10% of the kernels were infected before it was found.
